Role of the orexin (hypocretin) system in contextual fear conditioning in rats.
Orexin (hypocretin) neurons located in the posterior hypothalamus send projections to multiple areas of the brain involved in arousal and experimental evidence indicates that these neurons play a role in the physiological and behavioral responses to stress. This study was done to determine if the orexin system was involved in mediating the fear associated with shock context (5×2s of 1.5mA). First, real-time RT-PCR was used to examine changes in the mRNA levels for prepro-orexin (ppOX), the orexin-1 receptor (OX1R) and the orexin-2 receptor (OX2R) at two weeks post-shock. We found that the mRNA levels for ppOX and OX1R were increased in the posterior hypothalamus of shocked rats. In contrast, no significant difference was found in the midline thalamus or the locus coeruleus/parabrachial region. Second, the study examined if systemic injections of antagonists for orexin receptors attenuated the freezing related to contextual fear. The OX1R antagonist SB334867 (20 or 30mg/kg; i.p.) decreased freezing while the same doses of the OX2R antagonist TCSOX229 had no effect. The dual orexin antagonist TCS1102 (20mg/kg; i.p.) also decreased the freezing to the shock context. The results of the present study show upregulation of orexin activity and of the OX1R in the hypothalamus following exposure of rats to footshocks and highlight a specific role of OX1R in contextual fear.